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Amendments to the Claims 

This listing of claims will replace all prior versions, and listing, of claims in the application. 
Listing of Claims: 

1 . (Currently Amended) A heat transferring device for thermally communicating heat 
energy being produced by a rolling-element bearing for a rotating shaft of one of an apparatus or 
system to a heat sink, where the heat energy being generated by the rolling-element bearing is un- 
useable heat energy with respect to the apparatus or system, said heat transferring device 
comprising: 

a flexible thermally conduc t ive member, a firs t end of which is thermally coupled to the 

rolling-element bearing for the rotating shaft, and a second end of which is thermally coupled to 
the heat sink, 

a plurality of flexible thermally conduct ive members, where a first end of each of the 

plurality of flexible thermally conductive membe rs is thermally coupled to the rolling element 
hearing and where a second end of each of the plurality of fle xible thermally conductive 
members is thermally coupled to the heat sink. 

2. (Currently Amended) The heat transferring device of claim 1, wherein each of the 
plurality of fee-flexible thermally conductive members is configured and arranged so that at least 
some of the heat energy being generated by the rolling element bearing is communicated to the 
heat sink. 
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3. (Currently Amended) The heat transferring device of claim 2 wherein each of the 
plurality of thfrflevihle thermally conductive members is configured and arranged so that a 
majority of the heat energy being generated by the rolling element bearing for the rotating shaft is 
communicated to the heat sink via the heat transferring device. 

4. (Currently Amended) The heat transferring device of claim 2 wherein each of the 
plurality of trre-flexihle thermally conductive member is configured and arranged so that one of at 
least 50% or 80% of the heat energy being generated by the rolling-element bearing is 
communicated to the heat sink via the heat transferring device. 

5. (Currently Amended) The heat transferring device of claim 1, wherein each of the 
plurality of t farflexihle thermally conductive member is configured and arranged so as to allow 
relative motion between the rolling-element bearing and a portion of the heat sink. 

6. (Currently Amended) The heat transferring device of claim 2, wherein each of the 
plurality of f rm-flexihle thermally conductive member is configured and arranged so as to allow 
relative motion between the rolling-element bearing and a portion of the heat sink. 



7. (Original) The heat transferring device of either of claims 5 or 6, wherein the relative 
motion being allowed is in one of in one direction, in two directions or in three directions. 
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8. (Currently Amended) The-heat transferring device of either of claims 5 or 6, wherein 
the relative motion being allowed between the rolling-element bearing and the heat sink is in at 
least one of a radial direction, an axial direction, or an angular direction with respect to the 
rolling element bearing. 

9. (Canceled) 

10. (Currently Amended) The hea t transferring device of any of claims 1, 2, 5 o r G,_ A 
heat transferring dev ice for thermally communicating heat energy being produced hy a rolling- 
element hearing for a rotating shaft of one of an apparatus or system to a heat sink 3 where the 
heat energy being generated hy the rolling-element hearing is un-iiseah1e heat energy with respect 
to the appa ratus or system 3 said heat transferring device comprising: 

a flexible thermally conductive memhe^ a first end of which is thermally coupled to the 

rolling-element hearing for the rotating shaft., and a second end of which is thermally coupled to 
the heat sink, wherein the flexible thermally conductive member is comprised of a plurality or 
more of flexible elements. 
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1 1 . (Currently Amended) The heat transferring device o f claim 9 claim 1 , wherein each 
of the plurality of flexible thermally conductive members is comprised of a plurality or more of 
flexible elements. 

12. (Currently Amended) Th e hea t transferring device of any of claims 1, 2, 5 or 6, A 
heat transferring device for thermally communicat ing heat energy being produced hy a rolling- 
element hearing for a rotating shaft of one of an ap paratus or system to a heat sink., where the 
heat energy being generated hy the rolling-element hearing is nn-iiseahle heat energy with respect 
to the apparatus or systenrij said heat transferring device comprising: 

a flexible thermally conductive memhe^ a first end of which is thermally coupled to the 

rolling-element bearing for the rotating shaft j and a second end of which is thermally coupled to 
the heat sink 3 w herein the flexible thermally conductive member is a flexible multi-strand cable, 
where one or more strands is made from a thermally conductive material. 

13. (Original) The heat transferring device of claim 11, wherein each of the plurality of 
flexible thermally conductive members is a flexible multi-strand cable, where one or more 
strands is made from a thermally conductive material. 



14. (Canceled) 
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15. (Currently Amended) The heat transferring device o f rlaim 9 claim 1 ; further 
comprising: 

a first thermally conductive member being configured and arranged to thermally couple 
the first end of each of the plurality of flexible thermally conductive members to the rolling- 
element bearing for the rotating shaft; and 

a second thermally conductive member being configured and arranged to thermally 
couple the second end of each of the plurality of flexible thermally conductive members to the 
heat sink. 

16. (Canceled) 

17. (Canceled) 

18. (Previously Presented) The heat transferring device of claim 15, wherein the first 
thermally conductive member and the second thermally conductive member are arranged such 
that each of the plurality of flexible thermally conductive members extends there between in on 
of a generally radial direction or a generally axially direction with respect to the rolling-element 
bearing for the rotating shaft. 

19. (Original) The heat transferring device of claim 18, wherein at least a portion of each 
of the plurality of flexible thermally conductive members extending there between is arcuate. 
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20. (Currently Amended) The heat transferring device of claim 1 , wherein each nf the; 
plurality of flexible thermally conductive member is comprised of a thermally material that is at 
least one of copper, aluminum, silver and carbon. 

21. (Currently Amended) The beat transferring device o f Haim 14 elaim 1 ^ wherein 

each of the first and second thermally conductive members comprises a thermally conductive 
material that is at least one of copper, aluminum, silver and carbon. 

22. (Currently Amended) A heat transferring device for thermally communicating heat 
energy being produced by a rolling element bearing for a rotating shaft of one of an apparatus or 
system to a heat sink, where the heat energy being generated by the rolling-element bearing is un- 
useable heat energy with respect to the apparatus or system, said heat transferring device 
comprising: 

a first thermally conductive member that is thermally coupled to the rolling element 
bearing for the rotating shaft; 

a second thermally conductive member that is thermally coupled to the heat sink; 

a third thermally conductive member, a first end of which i s thermally coupled to the first 
thermally conduc t ive membe r and a second end of which is t hermally coupled to the second 
th er mally coupled conductive member; 
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a plurality of third thermally conductive members, where a first end of each of the 

plurality of third thermally conductive members is thermally coupled to the first thermally 
conductive member and where a second end of each of the plurality of third thermally conductive 
members is thermally coupled to the second thermally conductive member; 

wherein each of the plurality of third thermally conductive members is configured and 
arranged so that a majority of the heat energy being generated by the rolling-element bearing for 
the rotating shaft is communicated to the heat sink via the first, third and second conductive 
members respectively; and 

wherein each of the plurality of third thermally conductive members is a flexible member 
that is configured and arranged so as to allow relative motion between the first and second 
thermally conductive members. 

23. (Currently Amended) The heat transferring device of claim 22 wherein the plurality 
oflthird thermally conductive members arejrs-configured and arranged so that one of at least 50% 
or 80% of the heat energy being generated by the rolling element bearing for the rotating shaft is 
communicated to the heat sink via the heat transferring device. 

24. (Original) The heat transferring device of claim 22, wherein the relative motion 
being allowed is in one of in one direction, in two directions or in three directions. 
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25. (Previously Presented) The heat transferring device of claim 22, wherein the relative 
motion between the first and second thermally conductive members is in at least one of a radial 
direction, an axial direction, or an angular direction with respect to the rolling-element bearing 
for the rotating shaft. 

26. (Canceled) 

27. (Currently Amended) The heat transferring device of claim 22, wherein the first 
thermally conductive member and the second thermally conductive member are arranged such 
that each of the plurality of third flexible thermally conductive members extends therebetween in 
one of a generally radial direction or a generally axially direction. 

28. (Currently Amended) The heat transferring device o f rJaim 7/i Haim 79 ; wherein at 
least a portion of each of the plurality of flexible thermally conductive members extending 
therebetween is arcuate. 

29. (Currently Amended) The heat transferring device of claim 25, wherein each of the 
plurality of third thermally conductive members is configured and arranged so as to have spring 
constants in each of the axial, radial, and angular directions that are equal to or less than a desired 
value for each of the axial, radial and angular directions. 
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30. (Currently Amended) TI i p hea t t i ai - nfa -i - n i p dev i ce nf claim 22, A heat transferring 
device for thermally communicating heat energy being pro duced hy a rolling element hearing for 
a rotating shaft of one of an apparatus or s ystem to a heat sink, where the heat energy heing 
generated hy the rolling-element hearing is nn-nseahle heat energy with respect to the apparatus 
or system 3 said heat transferring device comprising: 

a first thermally conductive member that is thermally coupled to the rolling element 

hearing for the rotating shaft; 

a second thermally conductive member that is thermally coupled to the heat sink; and 

a third thermally conductive memher 3 a first end of which is thermally coupled to the first 

thermally conductive member and a second end of which is thermally coupled to the second 
thermally coupled conductive memher 3 wherein said third thermally conductive member 
comprises a plurality or more of flexible thermally conductive elements, each conductive element 
extending between, and being thermally coupled to, the first and second thermally conductive 
members. 

3 1 . (Currently Amended) The heat transferring device of claim 22, wherein each of the 
plurality of third thermally conductive elements is a flexible multi-strand cable, each strand be 
made from a thermally conductive material. 
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32. (Canceled) 

33. (Previously Presented) A heat transferring device for thermally communicating heat 
energy being produced by a rolling-element bearing for a rotating shaft of one of an apparatus or 
system to a heat sink, where the heat energy being generated by the rolling-element bearing is un- 
useable heat energy with respect to the apparatus or system, said heat transferring device 
comprising: 

a first thermally conductive member that is thermally coupled to the rolling-element 
bearing; 

a second thermally conductive member that is thermally coupled to the heat sink; 

a plurality or more of third thermally conductive members, a first end of each of the 
plurality of third thermally conductive members being thermally coupled to the first thermally 
conductive member and a second end of each of the plurality of third thermally conductive 
members being thermally coupled to the second thermally coupled conductive member; 

wherein each of the plurality of third thermally conductive members is configured and 
arranged so that a majority of the heat energy being generated by the rolling element bearing is 
communicated to the heat sink via the first thermally conductive members, the plurality of third 
thermally conductive members and the second conductive member respectively; and 
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wherein each of the plurality of third thermally conductive members is configured and 
arranged so as to yield a structure that allows relative motion between the first and second 
thermally conductive members. 

34. (Previously Presented) The heat transferring device of claim 32 wherein each of the 
plurality of third thermally conductive members is configured and arranged so that one of at least 
50% or 80% of the heat energy being generated by the rolling-element bearing is communicated 
to the second thermally conductive member via the plurality of third thermally conductive 
members. 

35. (Original) The heat transferring device of claim 32, wherein the structure yielded 
allows relative motion in one of in one direction, in two directions or in three directions. 

36. (Original) The heat transferring device of claim 32, wherein the structure yielded 
allows relative motion in at least one of a radial direction, an axial direction, or an angular 
direction. 

37. (Original) The heat transferring device of claim36, wherein the structure yielded has 
spring constants in each of the axial, radial and angular directions that are equal to or less than a 
desired value for each of the axial, radial and angular directions. 
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38. (Currently Amended) An apparatus including a rotating member comprising: 

a rolling-element bearing that rotatbly supports the rotating member and that generates 
un-useable heat energy with respect to the apparatus; 

a heat transferring device including a plurality of flexible thermally conductive member^ 

where a first end of each of the plurality of flexible thermally conductive members is thermally 
coupled to the rolling element bearing and where a second end of each of the plurality of flexible 
thermally conductive members is thermally coupled to a , heat sink , a flexible t hermally 
c onductive member, a first e nd of which is thermally coupled to the r olling-element bearing, and 
a second end of which is thermally coupled to a heat sink. 

39. (Currently Amended) The apparatus of claim 38, wherein the plurality of flexible 
thermally conductive members are member is configured and arranged so that at least some of 
the heat energy being generated by the rolling-element bearing that rotatbly supports the rotating 
member is communicated to the heat sink. 

40. (Currently Amended) The apparatus of claim 38, wherein the plurality of flexible 
thermally conductive members are m ember is eonfigiireH and arranged so as to allow relative 
motion between the rolling-element bearing and a portion of the heat sink. 
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41. (Original) The apparatus of claim 40, wherein the relative motion being allowed is in 
one of in one direction, in two directions or in three directions. 

42. (Previously Presented) The apparatus of claim 40, wherein the relative motion being 
allowed is in at least one of a radial direction, an axial direction, or an angular direction with 
respect to the rolling-element bearing. 

Claims 43-47 (Canceled) 

48. (Previously Presented) A flywheel energy storage system comprising: 
a flywheel; 

a shaft to which is secured the flywheel; 

at least one bearing assembly that rotatably supports the shaft; 

a heat sink; 

a heat conduction device for said at least one bearing assembly, the heat conduction 
device including a flexible thermally conductive member, a first end of which is thermally 
coupled to the at least one bearing assembly, and a second end of which is thermally coupled to a 
heat sink; and 

wherein the flexible thermally conductive member is comprised of a plurality or more of 
flexible elements. 
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49. (Original) The flywheel energy storage system of claim 48, wherein the flexible 
thermally conductive member is configured and arranged so that at least some of the heat energy 
being generated by the at least one bearing assembly is communicated to the heat sink. 

50. (Previously Presented) The flywheel energy storage system of claim 49, wherein the 
flexible thermally conductive member is configured and arranged so that a majority of the heat 
energy being generated by the bearing assembly is communicated to the heat sink heat 
conduction device. 

51 . (Previously Presented) The flywheel energy storage system of claim 49 wherein the 
flexible thermally conductive member is configured and arranged so that one of at least 50% or 
80% of the heat energy being generated by the bearing assembly is communicated to the heat 
sink via the heat conduction device. 

52. (Original) The flywheel energy storage system of claim 48, wherein the flexible 
thermally conductive member is configured and arranged so as to allow relative motion between 
the at least one bearing assembly and a portion of the heat sink. 
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53. (Original) The flywheel energy storage system of claim 52, wherein the relative 
motion being allowed is in one of in one direction, in two directions or in three directions. 

54. (Original) The flywheel energy storage system of claim 52, wherein the relative 
motion being allowed is in at least one of a radial direction, an axial direction, or an angular 
direction. 

55. (Original) The flywheel energy storage system of claim 54, wherein the flexible 
thermally conductive member is configured and arranged so as to have spring constants in each 
of the axial, radial and angular directions that are equal to or less than a desired value for each of 
the axial, radial and angular directions. 

56. (Previously Presented) A flywheel energy storage system comprising: 
a flywheel; 

a shaft to which is secured the flywheel; 

at least one bearing assembly that rotatably supports the shaft; 

a heat sink; 

a heat conduction device for said at least one bearing assembly, the heat conduction 
device including a flexible thermally conductive member, a first end of which is thermally 
coupled to the at least one bearing assembly, and a second end of which is thermally coupled to a 
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heat sink; and a plurality of flexible thermally conductive members, where the first end of each 
of the plurality of flexible thermally conductive members is thermally coupled to the at least one 
bearing assembly and where the second end of each of the plurality of flexible thermally 
conductive members is thermally coupled to the heat sink. 



57. (Canceled) 



58. (Previously Presented) A flywheel energy storage system comprising: 
a flywheel; 

a shaft to which is secured the flywheel; 

at least one bearing assembly that rotatably supports the shaft; 

a heat sink; 

a heat conduction device for said at least one bearing assembly, the heat conduction 
device including a flexible thermally conductive member, a first end of which is thermally 
coupled to the at least one bearing assembly, and a second end of which is thermally coupled to a 
heat sink; and 

wherein the flexible thermally conductive member is a flexible multi-strand cable, where 
one or more strands comprises a thermally conductive material. 
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59. (Original) The flywheel energy storage system of claim 48, further comprising: 

a first thermally conductive member being configured and arranged to thermally couple 
the first end of the flexible thermally conductive member to the at least one bearing assembly; 
and 

a second thermally conductive member being configured and arranged to thermally 
couple the second end of the flexible thermally conductive member to the heat sink. 

60. (Original) The flywheel energy storage system of claim 59, wherein the first 
thermally conductive member and the second thermally conductive member are arranged such 
that the flexible thermally conductive member extends therebetween in on of a generally radial 
direction or a generally axially direction. 

61 . (Original) The flywheel energy storage system of claim 60, wherein at least a portion 
of the flexible thermally conductive member extending therebetween is arcuate. 

62. (Original) The flywheel energy storage system of claim 48, wherein the flexible 
thermally conductive member comprises a thermally conductive material that is at least one of 
copper, aluminum, silver and carbon. 
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63. (Original) The flywheel energy storage system of claim 59, wherein each of the first 
and second thermally conductive members comprises a thermally conductive material that is at 
least one of copper, aluminum, silver and carbon. 

64. (Previously Presented) A flywheel energy storage system comprising: 
a flywheel; 

a shaft to which is secured the flywheel; 
a heat sink; 

a plurality of bearing assemblies that rotatably supports the shaft; 

a heat conduction device for said at least one bearing assembly, the heat conduction 
device including a plurality of heat conduction devices at least one for each of the plurality of 
bearing assemblies; and 

wherein each of the plurality of the heat conduction devices includes a flexible thermally 
conductive member, where a first end of the flexible thermally conductive member of said at 
least one of the plurality of heat conduction devices is thermally coupled to a corresponding one 
of the plurality of bearing assemblies, and where a second end of the flexible thermally 
conductive member of said at least one of the plurality of heat conduction devices is thermally 
coupled to the heat sink. 
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65. (Original) The flywheel energy storage system of claim 48, further comprising a 
plurality of heat conduction devices for said at least one bearing assembly. 

66. (Original) The flywheel energy storage system of claim 48, wherein the flexible, 
thermally conductive member is arcuate. 

67. (Original) The flywheel energy storage system of claim 56, wherein each of the 
plurality of flexible, thermally conductive members is arcuate. 

68. (Canceled) 

69. (Previously Presented) A flywheel energy storage system comprising: 
a flywheel; 

a shaft to which is secured the flywheel; 

at least one bearing assembly that rotatably supports the shaft; 

a heat sink; 

a plurality of heat conduction devices for said at least one bearing assembly, the heat 
conduction device including: 

a first thermally conductive member that is thermally coupled to said at least one 
bearing assembly; 
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a second thermally conductive member that is thermally coupled to the heat sink; 

a third thermally conductive member that is thermally coupled to the first and 
second thermally conductive members such that at least some of the heat energy being 
generated by said at least one bearing assembly is thermally conducted to the heat sink via 
the first, third and second conductive members respectively; and 

wherein the third thermally conductive member is configured and arranged so as to allow 
relative motion between the first and second thermally conductive members. 



70. (Previously Presented) A flywheel energy storage system comprising: 
a flywheel; 

a shaft to which is secured the flywheel; 

a plurality of bearing assembly that rotatably supports the shaft; 

a heat sink; 

a plurality of heat conduction devices, at least one heat conduction device for each of said 
plurality of bearing assemblies, each of the plurality of heat conduction devices including: 

a first thermally conductive member that is thermally coupled to said at least one 
bearing assembly; 

a second thermally conductive member that is thermally coupled to the heat sink; 
a third thermally conductive member that is thermally coupled to the first and 
second thermally conductive members such that at least some of the heat energy being 
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generated by said at least one bearing assembly is thermally conducted to the heat sink via 
the first, third and second conductive members respectively; and 

wherein the third thermally conductive member is configured and arranged so as to allow 
relative motion between the first and second thermally conductive members. 

71. (Original) The flywheel energy storage system of claim 70, wherein there is a 
plurality of heat conduction devices for each of said plurality of bearing assemblies. 

72. (Original) The flywheel energy storage system of claim 68, wherein the relative 
motion being allowed is in one of in one direction, in two directions or in three directions. 

73. (Original) The flywheel energy storage system of claim 68, wherein the relative 
motion being allowed is in at least one of a radial direction, an axial direction, or an angular 
direction. 

74. (Original) A flywheel energy storage system comprising: 
a flywheel; 

a shaft to which is secured the flywheel; 

at least one bearing assembly that rotatably supports the shaft; 

a heat sink; 
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a heat conduction device for said at least one bearing assembly, the heat conduction 
device including: 

a first thermally conductive member that is thermally, conductively interconnected 
to said at least one bearing assembly; 

a second thermally conductive member that is thermally, conductively 
interconnected to the heat sink; 

a multiplicity of arcuate, flexible, thermally, conductive elements, each 
conductive element extending between, and being thermally interconnected to, the first 
and second thermally conductive members such that at least some of the heat energy 
being generated by the bearing assembly is thermally conducted to the heat sink via the 
first conductive member, the multiplicity of conductive elements and the second 
conductive member respectively; 

wherein each conductive element is a flexible multi-strand cable, each strand be 
made from a thermally conductive material; and 

wherein the multiplicity of conductive elements are configured and arranged so as 
to yield a structure that allows relative motion between the first and second thermally 
conductive members. 

75. (Original) The flywheel energy storage system of claim 74, wherein the structure 
yielded allows relative motion in one of in one direction, in two directions or in three directions. 
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76. (Original) The flywheel energy storage system of claim 74, wherein the structure 
yielded allows relative motion in at least one of a radial direction, an axial direction, or an 
angular direction. 

Claims 77- 104 (Canceled) 

105. (New) The heat transferring device of either of claim 10 or claim 12, wherein the 
flexible thermally conductive member is configured and arranged so that at least some of the heat 
energy being generated by the rolling element bearing is communicated to the heat sink. 

106. (New) The heat transferring device of either of claim 10 or claim 12, wherein the 
flexible thermally conductive member is configured and arranged so as to allow relative motion 
between the rolling-element bearing and a portion of the heat sink. 

107. (New) The heat transferring device of either or claim 10 or claim 12, wherein the 
flexible thermally conductive member is configured and arranged so as to allow relative motion 
between the rolling-element bearing and a portion of the heat sink. 



